Cloning and characterization of DNA complementary to human UDP-GalNAc: Fuc alpha 1----2Gal alpha 1----3GalNAc transferase (histo-blood group A transferase) mRNA.
Based on the partial amino acid sequence, the cDNA encoding UDP-GalNAc:Fuc alpha 1----2Gal alpha 1----3GalNAc transferase, the specific primary gene product of histo-blood group A gene (A transferase), was cloned and sequenced. Poly(A)+ RNA from human stomach cancer cell line MKN45, expressing high levels of A antigen, was used for construction of a lambda gt10 cDNA library. Degenerate synthetic oligodeoxynucleotides were used for polymerase chain reactions to detect the presence of the sequence of interest in cDNA (presence test) and to identify the correct clones (identification test) after screening the library with a radiolabeled polymerase chain reaction amplified fragment. Nucleotide sequence analysis revealed a coding region of 1062 base pairs encoding a protein of 41 kDa. Hydrophobicity plot analysis shows the existence of three domains: N-terminal short stretch, transmembranous hydrophobic region, and a long C-terminal domain (a feature common to all glycosyltransferases cloned so far). Southern hybridization analysis has shown that this DNA does not represent a multigene family. No restriction fragment length polymorphism was found to correlate with ABO blood group type. Bands were detected in Northern hybridization of mRNAs from cell lines expressing A, B, AB, or H antigens. These results suggest that sequences of ABO genes are essentially very similar (with minimal differences), and the inability of the O gene to encode A or B transferases is probably due to structural differences rather than A or B transferase expression failure.